Incorporation of deoxyribonucleosides into DNA of coryneform bacteria and the relevance of deoxyribonucleoside kinases.
In order to obtain basic knowledge of the salvage pathways for DNA synthesis, the ability of Brevibacterium ammoniagenes ATCC 6872 and Micrococcus luteus ATCC 15932 for incorporation of nucleobases and nucleosides was investigated. Only adenine and uracil are incorporated by B. ammoniagenes, whereas M. luteus additionally can utilize deoxyadenosine and, less efficiently, thymidine. In M. luteus, the demonstration of deoxyadenosine kinase and thymidine kinase explains the incorporation data. Uptake of thymidine is of short duration because of rapid breakdown of exogenously supplied thymidine to thymine. At a 540-fold excess pyrimidine deoxyribonucleosides inhibit 14C incorporation from thymidine nearly totally and purine deoxyribonucleosides cut by half the uptake rate, probably by interfering with transport of thymidine. However, as no cessation of thymidine incorporation occurs at these concentrations of purine deoxyribonucleosides, incorporation is finally enhanced. During the initial period of this reduced uptake considerable protection of thymidine from breakdown to thymine is provided by deoxyguanosine, but not by deoxyadenosine. At a 108-fold excess there is actually no inhibition of thymidine uptake by deoxyguanosine and only an insignificant impairment by deoxyadenosine resulting in an ultimate enhancement of 14C incorporation up to 20% of the exogenously supplied thymidine. As there is no salvage pathway for thymidine in B. ammoniagenes due to the absence of thymidine kinase, labelling with adenine and hydrolyzing of the 'contaminated' RNA fraction with 1 M KOH is recommended for measurements of overall DNA synthesis in this strain.